BMDMs were cultured in medium containing 5% FBS, 100% U-13 C 6 -glucose, and 100% U-13 C 5 -glutamine for 48 h. After labeling, cells were collected and fatty acid isotopologue distributions were determined. Representative empirical, ISAderived, and FASA-derived isotopologue distributions are shown. Modeled fatty acid contribution parameters are also presented. Empirical, ISA, and FASA values are shown in black, red, and blue, respectively. A) 14:0, B) 16:0, and C) 18:0. S = synthesized, I = imported, IE n = imported and elongated n times. Isotopologue distributions shown are representative singlets of biological quadruplicates and are corrected for natural abundance of C, H, and O isotopes. Data shown for pool contribution parameters are the average standard deviation of biological quadruplicates. The y-axis was modified for 18:0 isotopologue distributions to better show the synthesized distributions. Primary human fibroblasts were cultured in medium containing 5% FBS, 100% U-13 C 6 -glucose, and 100% U-13 C 5 -glutamine for 72 h. After labeling, cells were collected and fatty acid isotopologue distributions were determined. BMDMs were cultured in medium containing 5% FBS, 100% U-13 C 6 -glucose, and 100% U-13 C 5 -glutamine for 48 h (A and B). Primary human fibroblasts were cultured in medium containing 5% FBS, 100% U-13 C 6 -glucose, and 100% U-13 C 5 -glutamine for 72 h (C and D). After labeling, cells were collected and fatty acid isotopologue distributions were determined. When applying FASA to PUFA, values for D 0 , D 1 , and D 2 were fixed using results from 16:0 to facilitate modeling. Representative empirical and FASA-derived isotopologue distributions as well as modeled fatty acid contribution parameters are shown. Empirical and FASA values are shown in black and blue, respectively. A) 22:4n-6 for macrophages, B) 20:3n-6 for macrophages, C) 22:4n-6 for fibroblasts, and D) 20:3n-6 for fibroblasts. I = imported, IE n = imported and elongated n times. Isotopologue distributions shown are representative singlets of biological replicates (n = 4 for BMDMs, n = 3 for fibroblasts) and are corrected for natural abundance of C, H, and O isotopes. Data shown for pool contribution parameters are the average ± standard deviation of biological replicates (n = 4 for BMDMs, n = 3 for fibroblasts). H1299 shCON cells were cultured for 48 h in medium containing 2% FBS and 10-100% U-13 C 6 -glucose and U-13 C 5 -glutamine. After labeling, cells were collected and fatty acid isotopologue distributions were determined. Values are average standard deviation of biological triplicates unless otherwise noted. A) Parameter D is linear with percent of labeled glucose and glutamine in the media. Standard deviations are omitted for clarity, but were < 0.6% for all points at or above 30% media label. Additionally, standard deviations were < 0.7% for all LCFA points and < 0. In silico based sensitivity analyses were used to determine the robustness of FASA parameters to variations in input data and noise. To test the sensitivity of D, realistic parameter sets for fatty acid sources were chosen for each fatty acid length (based on empirical data) and D was varied. Theoretical isotopologue distributions were generated from the parameter sets, and multiple realizations of Gaussian noise (2% or 10% RSD representing expected and high noise conditions, respectively) were added to each theoretical isotopologue distribution. Each of these realizations was analyzed by FASA. "Bias" represents the average of the percent errors between the fitted parameter values and the true parameter value. "RSD" represents the relative standard deviation of the fitted parameter values. 14-to 24-carbon fatty acids were modeled ("C14-C24"). A) Results for C18. B) Results for C24. The y-axes are presented in log scale to show the range of bias and RSD. In silico based sensitivity analyses were used to determine the robustness of FASA parameters to variations in input data and noise. To test the sensitivity of S, realistic parameter sets for fatty acid sources were chosen for each fatty acid length (based on empirical data) and S was varied. Theoretical isotopologue distributions were generated from the parameter sets, and multiple realizations of Gaussian noise (2% or 10% RSD representing expected and high noise conditions, respectively) were added to each theoretical isotopologue distribution. Each of these realizations was analyzed by FASA. "Bias" represents the average of the percent errors between the fitted parameter values and the true parameter value. "RSD" represents the relative standard deviation of the fitted parameter values. 14-to 24-carbon fatty acids were modeled ("C14-C24"). A) Results for C18. B) Results for C24. The y-axes are presented in log scale to show the range of bias and RSD. In silico based sensitivity analyses were used to determine the robustness of FASA parameters to variations in input data and noise. To test the sensitivity of IE max (the IE parameter with the most elongations), realistic parameter sets for fatty acid sources were chosen for each fatty acid length (based on empirical data) and IE max was varied. Theoretical isotopologue distributions were generated from the parameter sets, and multiple realizations of Gaussian noise (2% or 10% RSD representing expected and high noise conditions, respectively) were added to each theoretical isotopologue distribution. Each of these realizations was analyzed by FASA. "Bias" represents the average of the percent errors between the fitted parameter values and the true parameter value. "RSD" represents the relative standard deviation of the fitted parameter values. 16-to 24-carbon fatty acids were modeled ("C16-C24"). A) Results for C18. B) Results for C24. The y-axes are presented in log scale to show the range of bias and RSD. BMDMs were treated with Poly(I:C) (PIC, 1000 ng/mL, TLR3 agonist) or MHV-68 (MOI = 1) in medium containing 5% FBS, 100% U-13 C 6 -glucose, and 100% U-13 C 5 -glutamine for 48 h. Cells were collected after 24 h of labeling for gene expression analysis or counted on-plate and collected after 48 h of labeling for fatty acid analysis. When applying FASA, D 0 , D 1 , and D 2 values for all fatty acids were fixed using results from 16:0 to facilitate modeling. A) Accumulated SFA and MUFA elongation products for non-treated (NT), PIC-treated, and MHV-68-infected macrophages. B) mRNA expression of Fasn and Elovl1-7 for NT, PIC-treated, and MHV-68-infected macrophages. Values represent average ± standard deviation of biological quadruplicates. ns (not significant) p ≥ 0.05, *p < 0.05, **p < 0.01, and ***p < 0.001 (two-tailed heteroscedastic Student's t-test).
